Sex-Specific Effects of Adrenergic-Induced Left Ventricular Remodeling in Spontaneously Hypertensive Rats.
The aim of this work was to determine whether adrenergic-induced left ventricular (LV) dilation and eccentric remodeling in pressure-overload hypertrophy is sex specific. Chronic β-adrenoreceptor activation was produced in male and female spontaneously hypertensive rats (SHRs) by means of daily administration of isoproterenol (ISO; 0.04 mg/kg daily) from 9 to 15 months of age. LV chamber dimensions were determined in vivo by means of echocardiography and ex vivo in isolated perfused heart preparations. The acute hemodynamic response to ISO, the degree of myocardial necrosis and apoptosis, and collagen distribution were also assessed. Female SHRs demonstrated inotropic and chronotropic responses to ISO similarly to male SHRs. Compared with control subjects (saline solution vehicle), following chronic ISO administration, LV end-diastolic diameter (mm) was increased in male (ISO 7.8 ± 0.3 vs control 6.6 ± 0.2; P < .001) but not in female (ISO 6.3 ± 0.2 vs control 6.2 ± 0.2; P = .23) SHRs. Similarly, compared with control, ISO administration increased the volume intercept of the LV end-diastolic pressure-volume relation (mL) in male (ISO 0.31 ± 0.02 vs control 0.22 ± 0.01; P < .0001) but not in female (ISO 0.17 ± 0.01 vs control 0.17 ± 0.01; P = 1.00) SHRs. Relative wall thickness was also decreased in male SHRs receiving ISO but not in female SHRs receiving ISO. Chronic ISO administration increased the percentage of area covered by interstitial collagen in male but not in female SHRs. Finally, chronic adrenergic stimulation failed to influence LV chamber or myocardial systolic function in either male or female SHRs. Male SHRs are more susceptible to adrenergic-induced LV dilation and eccentric LV remodeling than female SHRs. These effects are associated with increased collagen deposition. In pressure-overload hypertrophy, LV dilation and eccentric LV remodeling occur before LV dysfunction in male rats.